Heparin-copper biaffinity chromatography of fibroblast growth factors.
A novel method is described to separate and identify the various forms of fibroblast growth factor (FGF) based on their differential affinities for both heparin and copper. FGFs were extracted from bovine hypothalamus and purified by batchwise adsorption to heparin-Sepharose. The partially purified FGFs were then applied to an affinity column prepared by mixing equal portions of heparin-Sepharose and copper-Sepharose. The column was rinsed consecutively with the following four reagents: (i) 2 M NaCl, (ii) 0.6 M NaCl, (iii) 0.6 M NaCl plus 10 mM imidazole, and (iv) 0.6 m NaCl. FGFs were then eluted with a linear NaCl/imidazole gradient (from 0.6 m NaCl without imidazole to 2 M NaCl plus 10 mM imidazole). Fractions eluted from the column were analyzed by sodium dodecyl sulfate-gel electrophoresis with silver staining and electrophoretic immunoblot using site-specific antibodies against basic and acidic FGF. The results demonstrate that it is possible to resolve from hypothalamus at least two basic FGF species (with Mr values of 19,000 and 18,000) and three acidic FGF species (with Mr values of 18,000, 16,400, and 15,600). These findings indicate that heparin-copper biaffinity chromatography may have wide applicability in the study of the structure and activity of FGFs.